ABSTRACT
INTRODUCTION
It is known that the root-knot nematodes, Meloidogyne spp. attack sunflower roots and severely reduce plant growth. Elimination of the nematodes has received attention to minimize damage to plants. Chemical nematicides have efficiently been used for a long time. However, hazards resulting from such chemicals encourage scientists to search for other alternatives. Cooke with a microbial supplement showed up to 77% increase in yield of sweet pepper as compared to chemical treatment. Several workers have obtained significant reduction in the nematode infestation on various crops by soil amendments with organic composts of plant or animal origins [3] [4] [5] [6] [7] [8] [9] . However, the use of certain composted organic materials such as rice straw compost, banana tree compost and maize stalks compost against nematode populations has not received enough studies locally and needs elucidation. Hence, this manuscript was carried out to evaluate the role of these composts in the management of root-knot nematode, Meloidogyne javanica infecting sunflower cv. Giza 1 under greenhouse conditions.
MATERIALS AND METHODS
The pot experiment was carried out under greenhouse conditions 30 ± 3 ºC at National
Research Center in Giza governorate, Egypt. The experiment was conducted twice (2014 and 2015) and the data generated were pooled together for analysis. Five organic plant or animal residues viz., banana tree (BT), maiza stalks (MS), and sawdust (SD), rice straw (RS) and cattle dung (CD) were prepared as composts (Table 1) . About 100 kg of each of the residues were airdried, ground and mixed with 10% of cow dung in static vessels. Composts were turned over every 10 days for aeration and water was added to adjust the moisture content at 60% W.H.C.
After 180 days, the end products were taken to evaluate their effectiveness against Meloidogyne javanica and plant growth response of sunflower. The composts were applied in the form of powder, mixed thoroughly with autoclaved soil mixture (sand : clay, 1 : 1, v : v) with pH 7.8 and E.C. 0.51 at 0.25, 0.5 and 1% w/w [ equivalent to 2.5, 5 and 10 tons / feddan (= 4200 m 2)] and transferred into 20 cm diam., clay pots containing 2 kg soil per pot. Four seeds of sunflower cv. Giza 2 were sown in each pot and after germination only one healthy plant was kept in each pot.
After 15 days of germination, each plant was inoculated with 1500 of infective stages (J2) of M. javanica at the base of the standing plant. Nematode inoculated untreated pots served as control.
Treatments were replicated six times and the pots were arranged in a randomized complete block design in a greenhouse. After 70 days of nematode inoculation, sunflower plants were carefully uprooted and nematodes in pot soil and on sunflower roots were counted. Length, fresh and dry weight of shoots and roots were also recorded. The percentages reduction or increase in nematode populations or plant growth parameters as compared to untreated pots were calculated.
Both dry roots and dry shoots were ground for chemical analysis according to Cottenie, et al.
[10].
Data Collection and Analysis
In both experiments, the obtained data on cowpea growth components (lengths and fresh weights of both shoot and root growth) were collected. Data were also collected on number of larvae in soil, both galls and egg-masses on roots, total final nematode population as well as the nematode build-up from all the treatments. All the data were pooled together and means were analysed statistically using the Fisher , s Least Significant Difference (L.S.D.). Correlation analyses were also used to determine the relationships between doses of composts and the reductions in nematode stages, galls, egg-masses and rates of build-up, increases in the plant growth parameters and between the uptake of some macronutrients and dry weight of sunflower. 
RESULTS
Statistical analysis of the data (Table 2 ) showed that all the tested organic composts Most of the tested organic composts except BT compost improved the plant growth ( Table   3 ). The best results were obtained with SD compost which showed significant ( P≤ 0.05 and / or 0.01) improvement in dry shoot weight and all parameters of root growth, RS compost which significantly ( P≤ 0.05 and / or 0.01) improved length, fresh and dry weights of shoot and some parameters of root growth, and MS compost which significantly increased length of shoot (Table   3) .Generally, there were positive significant correlations between increase in the lengths, fresh and dry weights of both shoots and roots and doses of the composts (r = 0.9977, 1.0, 1.0, 0.9391, 0.9967 and 1.0; respectively). Table 4 revealed that the amount of macro plant nutrients which uptake by shoots and roots were dependent upon the type of compost and its application dose (Table 4 ). Most of the tested organic composts lead to increment in the amount of nutrients absorb over control. All organic composts, except 0.25% rate of CD compost increased N% in shoot over the control. Also, all organic composts except 0.25 dose of BT, SD, RS and CD composts increased K% in shoot over the control. Application of different organic composts had no / or slight effect of N% uptake by roots (Table 4 ). There was a marked effect of organic composts on the availability of organic carbon (OC), organic matter (OM) and E.C. Also, there was a marked effect of both SD and RS composts on soil pH while the rest organic composts were less effective. Statistical analyses revealed that there were positive significant relationship between shoot dry weight and each of N, 
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DISCUSSION
The antagonistic action of organic composts against M. javanica caused remarkable reduction in the nematode developmental stages in both soil and roots and their build-up and consequently all treatments showed improvement in all plant growth parameters as compared to unamended plants. This may be due to the accumulated toxicity of the decomposing composts [3, 7, 8, 11, 12] or due to an improvement in host tolerance to nematodes [6, 7, [13] [14] [15] [16] [17] [21] and Abd-El-Khair, et al. [22] . In general, materials with C : N ratios < 20 : 1 have more nematicidal activity [16, 23] as these composts may have C:N ratios ranging between 9.7:1 to 24.6:1. There is need to carry out further studies on BT compost to ensure the nematicidal active principle and its action. SD, RS and CD composts also showed reduction in total final numbers of the nematode stages and rate of build-up as compared to control. These data are in harmony with reports of Waceke and Waudo [21] ; Abadir, et al. [19] ; Aboul-Eid, et al. [7] ; Ismail, et al. [8] and Ismail, et al. [24] who respectively reported that the application of different organic composts significantly suppressed the populations of plant -parasitic nematodes on the test crops.
Certain composts especially, BT compost significantly increased the root, shoot or soil nutrients. Saleh and Abd -Elfattah [25] ; Aboul-Eid, et al. [7] and Ismail and Hasabo [26] have also reported that the organic composts increased the amount of macro and micro nutrients over the control.
Better growth of sunflower plants due to the addition of some organic composts may partially be due to the nematode elimination and / or that these additives have also acted as organic manures [19, 27, 28] . Besides, the roots of plants grown in amended soil undergo physiological changes which make the roots unfavourable for nematode penetration and feeding so, inducing certain degrees of resistance against nematode attack [13, 28] . Also, in the present study there was no sign of phytotoxicity due to various composts. Use of organic composts in the nematode management thus has an advantage over the use of nematicidal chemical, since it is less expensive, safer and easy to apply with no pollution risks and that it can improve oil structure and fertility. 
